Probing the affinity of polyanions for acidic fibroblast growth factor by unfolding kinetics.
The relationship between ligand-protein affinity and the extent of protein stabilization induced by such interactions has been investigated using the binding of polyanions to acidic fibroblast growth factor (aFGF) as a model system. It was found that the experimentally observed unfolding rate constant of aFGF consists of two components: one equal to the unfolding rate constant of the aFGF-ligand complex and the other the product of the unfolding rate constant of free aFGF, the aFGF-ligand dissociation constant (Kd), and the reciprocal of the molar ligand concentration. This reflects the presence of two possible unfolding pathways: at high ligand excess dissociation is suppressed and slow unfolding of the aFGF-ligand complex itself prevails. When lower concentrations of ligand allows equilibrium-driven appearance of free aFGF, a more rapid unfolding of dissociated protein predominates. Existence of a steady state of dissociated aFGF undergoing unfolding was demonstrated by computer simulation of the elementary events, using experimentally determined rate constants. The potential applications of such simulations are outlined. An equation allowing estimation of dissociation constants from equilibrium denaturation curves obtained in the presence of a varying amount of ligand is also proposed. In addition, determination of initial unfolding rates in the presence of excess protein permits the the stoichiometry of the interaction to be determined.